The contrast in the ASAXS experiments is based on the anomalous scattering contrast at the Ce M edge. Figure S1 shows the real (f') and imaginary (f'') dispersion coefficients of the anomalous scattering amplitude as function of the photon energy. The resonance in this energy range is the origin of the obtained ASAXS contrast and SAXS curves were measured at 870 eV and 905 eV which causes a change in both, f' and f''.
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Supplementary
The ASAXS curves in Figure 3 were calculated by measuring the SAXS signal at two different photon energies (870 eV and 905 eV). Figures S2-S4 show the raw data used to calculate the scattering intensities for the ASAX plot in Figure 3 . In a previous study it was found that annealing of the np-Au catalysts leads to a coarsening of the gold structure already at temperatures of 250°C (Baier et al., RSC Adv.,2016, 6, 83031, DOI: 10.1039/c6ra12853j). Some STEM-HAADF images showing the same trend are spresented in Figure  S6 . The coarsening gets immediately obvious as the size of the gold ligaments increases.
